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(57) ABSTRACT

Disclosed herein is a method for determining a resource area
to be allocated to a bandwidth part (BWP) in a wireless
communication system. More specifically, the method per-
formed by a terminal includes: receiving, from a network, a
first resource allocation field associated with a resource
allocation group (RBG) size for a first BWP and a second
resource allocation field associated with an RBG size for a
second BWP, on the first BWP; and when the size of the first
resource allocation field is greater than the size of the second
resource allocation field, determining a resource area to be
allocated to the second BWP, based on a value of the first
resource allocation field, which corresponds to the size of
the second BWP, starting from a predefined point.
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METHOD FOR DETERMINING RESOURCE
AREA TO BE ALLOCATED TO BANDWIDTH
PART IN WIRELESS COMMUNICATION
SYSTEM, AND APPARATUS THEREFOR

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. applica-
tion Ser. No. 16/863,491, filed on Apr. 30, 2020, which is a
continuation of International Application No. PCT/KR2018/
013045, filed on Oct. 30, 2018, which claims the benefit of
U.S. Provisional Application No. 62/588,218, filed on Nov.
17,2017, U.S. Provisional Application No. 62/579,137, filed
on Oct. 30, 2017, and U.S. Provisional Application No.
62/616,403 filed on Jan. 11, 2018, the contents of which are
all hereby incorporated by reference herein in their entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to a wireless com-
munication system, and particularly, to a method for deter-
mining a resource area to be allocated to a bandwidth part
(BWP) and an apparatus supporting the same.

BACKGROUND

[0003] Mobile communication systems have been gener-
ally developed to provide voice services while guaranteeing
user mobility. Such mobile communication systems have
gradually expanded their coverage from voice services
through data services up to high-speed data services. How-
ever, as current mobile communication systems suffer
resource shortages and users demand even higher-speed
services, development of more advanced mobile communi-
cation systems is needed.

[0004] The requirements of the next-generation mobile
communication system may include supporting huge data
traffic, a remarkable increase in the transfer rate of each user,
the accommodation of a significantly increased number of
connection devices, very low end-to-end latency, and high
energy efficiency. To this end, various techniques, such as
small cell enhancement, dual connectivity, massive multiple
input multiple output (MIMO), in-band full duplex, non-
orthogonal multiple access (NOMA), supporting super-wide
band, and device networking, have been researched.

SUMMARY

[0005] The present disclosure provides a method for inter-
preting scheduling DCI for resource allocation.

[0006] Furthermore, the present disclosure provides a
method for interpreting fallback DCI during BWP switch-
ing.

[0007] Furthermore, the present disclosure provides a

method for providing a BWP switching time through the
scheduling DCI.

[0008] The technical objects of the present disclosure are
not limited to the aforementioned technical objects, and
other technical objects, which are not mentioned above, will
be apparently appreciated by a person having ordinary skill
in the art from the following description.

[0009] In an aspect, provided is a method for determining
a resource area to be allocated to a bandwidth part (BWP) in
a wireless communication system.

[0010] Specifically, the method performed by a terminal
includes: receiving, from a network, a first resource alloca-
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tion field associated with a resource allocation group (RBG)
size for a first BWP and a second resource allocation field
associated with an RBG size for a second BWP, on the first
BWP; and when the size of the first resource allocation field
is greater than the size of the second resource allocation
field, determining a resource area to be allocated to the
second BWP, based on a value of the first resource allocation
field, which corresponds to the size of the second BWP,
starting from a predefined point.

[0011] Furthermore, in the present disclosure, the RBG is
a predefined value according to a bandwidth range.

[0012] Furthermore, in the present disclosure, the pre-
defined starting point is determined by a resource block
(RB) frequency of the second BWP.

[0013] Furthermore, in the present disclosure, the pre-
defined starting point is determined by a random function.
[0014] Furthermore, in the present disclosure, the method
further includes receiving, from the network, index infor-
mation of the second BWP.

[0015] Furthermore, in another aspect, provided is a ter-
minal determining a resource area to be allocated to a
bandwidth part (BWP) in a wireless communication system,
which includes: a radio frequency (RF) module transmitting
and receiving a radio signal; and a processor functionally
connected with the RF module, in which the processor is
configured to receive, from a network, a first resource
allocation field associated with a resource allocation group
(RBG) size for a first BWP and a second resource allocation
field associated with an RBG size for a second BWP, on the
first BWP, and when the size of the first resource allocation
field is greater than the size of the second resource allocation
field, determine a resource area to be allocated to the second
BWP, based on a value of the first resource allocation field,
which corresponds to the size of the second BWP, starting
from a predefined point.

[0016] Furthermore, in the present disclosure, the RBG is
a predefined value according to a bandwidth range.

[0017] Furthermore, in the present disclosure, the pre-
defined starting point is determined by a resource block
(RB) frequency of the second BWP.

[0018] Furthermore, in the present disclosure, the pre-
defined starting point is determined by a random function.
[0019] Furthermore, in the present disclosure, the proces-
sor is further configured to receive, from the network, index
information of the second BWP.

[0020] According to the present disclosure, there is an
effect that resource allocation to a bandwidth part can be
effectively performed.

[0021] According to the present disclosure, there is an
effect that when there is bandwidth part switching, the
resource allocation is performed according to a change in
size of a DCI field.

[0022] Effects obtainable in the present disclosure are not
limited to the aforementioned effects and other unmentioned
effects will be clearly understood by those skilled in the art
from the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The accompanying drawings, which are included
as part of the detailed description in order to provide a
thorough understanding of the present disclosure, provide
embodiments of the present disclosure and together with the
description, describe the technical features of the present
disclosure.
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[0024] FIG. 1 is a diagram illustrating an example of an
overall system architecture of NR to which a method pro-
posed in the present disclosure may be applied.

[0025] FIG. 2 illustrates a relationship between an uplink
frame and a downlink frame in a wireless communication
system to which a method proposed in the present disclosure
may be applied.

[0026] FIG. 3 illustrates one example of a resource grid
supported in a wireless communication system to which a
method proposed in the present disclosure may be applied.
[0027] FIG. 4 illustrates an example of a self-contained
subframe structure to which the method proposed in the
present disclosure may be applied.

[0028] FIG. 5 is a flowchart showing an example of an
operating method of a UE determining a resource area to be
allocated to a bandwidth part proposed I the present disclo-
sure.

[0029] FIG. 6 is a block diagram of a wireless communi-
cation device to which methods proposed in the present
disclosure may be applied.

[0030] FIG. 7 is a block diagram of a communication
device according to an embodiment of the present disclo-
sure.

[0031] FIG. 8 is a diagram illustrating one example of an
RF module of a wireless communication device to which a
method proposed in the present disclosure may be applied.
[0032] FIG.9 is a diagram illustrating another example of
the RF module of the wireless communication device to
which a method proposed in the present disclosure may be
applied.

DETAILED DESCRIPTION

[0033] Some embodiments of the present disclosure are
described in detail with reference to the accompanying
drawings. A detailed description to be disclosed along with
the accompanying drawings is intended to describe some
exemplary embodiments of the present disclosure and is not
intended to describe a sole embodiment of the present
disclosure. The following detailed description includes more
details in order to provide full understanding of the present
disclosure. However, those skilled in the art will understand
that the present disclosure may be implemented without
such more details.

[0034] Insome cases, in order to avoid making the concept
of the present disclosure vague, known structures and
devices are omitted or may be shown in a block diagram
form based on the core functions of each structure and
device.

[0035] In the present disclosure, a base station has the
meaning of a terminal node of a network over which the base
station directly communicates with a terminal. In this docu-
ment, a specific operation that is described to be performed
by a base station may be performed by an upper node of the
base station according to circumstances. That is, it is evident
that in a network including a plurality of network nodes
including a base station, various operations performed for
communication with a terminal may be performed by the
base station or other network nodes other than the base
station. The base station (BS) may be substituted with
another term, such as a fixed station, a Node B, an eNB
(evolved-NodeB), a base transceiver system (BTS), or an
access point (AP). Furthermore, the terminal may be fixed or
may have mobility and may be substituted with another
term, such as user equipment (UE), a mobile station (MS),
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a user terminal (UT), a mobile subscriber station (MSS), a
subscriber station (SS), an advanced mobile station (AMS),
a wireless terminal (WT), a machine-type communication
(MTC) device, a machine-to-Machine (M2M) device, or a
device-to-device (D2D) device.

[0036] Hereinafter, downlink (DL) means communication
from a base station to UE, and uplink (UL) means commu-
nication from UE to a base station. In DL, a transmitter may
be part of a base station, and a receiver may be part of UE.
In UL, a transmitter may be part of UE, and a receiver may
be part of a base station.

[0037] Specific terms used in the following description
have been provided to help understanding of the present
disclosure, and the use of such specific terms may be
changed in various forms without departing from the tech-
nical sprit of the present disclosure.

[0038] The following technologies may be used in a
variety of wireless communication systems, such as code
division multiple access (CDMA), frequency division mul-
tiple access (FDMA), time division multiple access
(TDMA), orthogonal frequency division multiple access
(OFDMA), single carrier frequency division multiple access
(SC-FDMA), and non-orthogonal multiple access (NOMA).
CDMA may be implemented using a radio technology, such
as universal terrestrial radio access (UTRA) or CDMA2000.
TDMA may be implemented using a radio technology, such
as global system for mobile communications (GSM)/general
packet radio service (GPRS)/enhanced data rates for GSM
evolution (EDGE). OFDMA may be implemented using a
radio technology, such as Institute of electrical and electron-
ics engineers (IEEE) 802.11 (Wi-Fi), IEEE 802.16
(WiMAX), IEEE 802.20, or evolved UTRA (E-UTRA).
UTRA is part of a universal mobile telecommunications
system (UMTS). 3rd generation partnership project (3GPP)
Long term evolution (LTE) is part of an evolved UMTS
(E-UMTS) using evolved UMTS terrestrial radio access
(E-UTRA), and it adopts OFDMA in downlink and adopts
SC-FDMA in uplink. LTE-advanced (LTE-A) is the evolu-
tion of 3GPP LTE.

[0039] Further, 5G new radio (NR) defines enhanced
mobile broadband (eMBB), massive machine type commu-
nications (mMTC), ultra-reliable and low latency commu-
nications (URLLC), and vehicle-to-everything (V2X) based
on usage scenario.

[0040] A 5G NR standard is divided into standalone (SA)
and non-standalone (NSA) depending on co-existence
between a NR system and a LTE system.

[0041] The 5G NR supports various subcarrier spacings
and supports CP-OFDM in the downlink and CP-OFDM and
DFT-s-OFDM (SC-OFDM) in the uplink.

[0042] Embodiments of the present disclosure may be
supported by the standard documents disclosed in at least
one of IEEE 802, 3GPP, and 3GPP2, that is, radio access
systems. That is, steps or portions that belong to the embodi-
ments of the present disclosure and that are not described in
order to clearly expose the technical spirit of the present
disclosure may be supported by the documents. Further-
more, all terms disclosed in this document may be described
by the standard documents.

[0043] In order to more clarify a description, 3GPP LTE/
LTE-A is chiefly described, but the technical characteristics
of the present disclosure are not limited thereto.
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DEFINITION OF TERMS

[0044] eLTE eNB: An el TE eNB is an evolution of an
eNB that supports a connection for an EPC and an NGC.
[0045] gNB: A node for supporting NR in addition to a
connection with an NGC

[0046] New RAN: A radio access network that supports
NR or E-UTRA or interacts with an NGC

[0047] Network slice: A network slice is a network defined
by an operator so as to provide a solution optimized for a
specific market scenario that requires a specific requirement
together with an inter-terminal range.

[0048] Network function: A network function is a logical
node in a network infra that has a well-defined external
interface and a well-defined functional operation.

[0049] NG-C: A control plane interface used for NG2
reference point between new RAN and an NGC

[0050] NG-U: A user plane interface used for NG3 refer-
ence point between new RAN and an NGC

[0051] Non-standalone NR: A deployment configuration
in which a gNB requires an LTE eNB as an anchor for a
control plane connection to an EPC or requires an eLTE eNB
as an anchor for a control plane connection to an NGC
[0052] Non-standalone E-UTRA: A deployment configu-
ration an eLTE eNB requires a gNB as an anchor for a
control plane connection to an NGC.

[0053] User plane gateway: A terminal point of NG-U
interface

[0054] General System

[0055] FIG. 1 is a diagram illustrating an example of an

overall structure of a new radio (NR) system to which a
method proposed by the present disclosure may be imple-
mented.

[0056] Referring to FIG. 1, an NG-RAN is composed of
gNBs that provide an NG-RA user plane (new AS sublayer/
PDCP/RLC/MAC/PHY) and a control plane (RRC) protocol
terminal for a UE (User Equipment).

[0057] The gNBs are connected to each other via an Xn
interface.

[0058] The gNBs are also connected to an NGC via an NG
interface.

[0059] More specifically, the gNBs are connected to a
Access and Mobility Management Function (AMF) via an
N2 interface and a User Plane Function (UPF) via an N3
interface.

[0060] NR (New Rat) Numerology and Frame Structure
[0061] In the NR system, multiple numerologies may be
supported. The numerologies may be defined by subcarrier
spacing and a CP (Cyclic Prefix) overhead. Spacing between
the plurality of subcarriers may be derived by scaling basic
subcarrier spacing into an integer N (or/p). In addition,
although a very low subcarrier spacing is assumed not to be
used at a very high subcarrier frequency, a numerology to be
used may be selected independent of a frequency band.
[0062] In addition, in the NR system, a variety of frame
structures according to the multiple numerologies may be
supported.

[0063] Hereinafter, an Orthogonal Frequency Division
Multiplexing (OFDM) numerology and a frame structure,
which may be considered in the NR system, will be
described.

[0064] A plurality of OFDM numerologies supported in
the NR system may be defined as in Table 1.
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TABLE 1

n Af = 2" - 15 [kHz] Cyclic prefix
0 15 Normal
1 30 Normal
2 60 Normal,

Extended
3 120 Normal
4 240 Normal
5 480 Normal

[0065] Regarding a frame structure in the NR system, a

size of various fields in the time domain is expressed as a
multiple of a time unit of T=1/(Af,, Nj. In case,
Af,,, =480-10°, and N~=4096. DL and UL transmission is
configured as a radio frame having a section of T ~(Af,,, N/
100)'T,=10 ms. The radio frame is composed of ten sub-
frames each having a section of T,~(Af,,,N/1000)T =1
ms. In this case, there may be a set of UL frames and a set
of DL frames.

[0066] FIG. 2 illustrates a relationship between a UL
frame and a DL frame in a wireless communication system
to which a method proposed by the present disclosure may
be implemented.

[0067] As illustrated in FIG. 2, a UL frame number I from
a User Equipment (UE) needs to be transmitted T, =N, T
before the start of a corresponding DL frame in the UE.
[0068] Regarding the numerology L, slots are numbered in
ascending order of n <%0, . . ., Nospame O "H=1} in a
subframe and in ascending order ofn, *€{0, ..., N,
p—1} in a radio frame. One slot is composed of continuous
OFDM symbols of N, ,* and N, ,,,** is determined depend-
ing on a numerology in use and slot configuration. The start
of'slots n in a subframe is temporally aligned with the start
of OFDM symbols n*N,,,,"* in the same subframe.
[0069] Not all UEs are able to transmit and receive at the
same time, and this means that not all OFDM symbols in a
DL slot or an UL slot are available to be used.

[0070] Table 2 shows the number of OFDM symbols per
slot for a normal CP in the numerology u, and Table 3 shows
the number of OFDM symbols per slot for an extended CP
in the numerology .

TABLE 2

Slot configuration

0 1

[ slots,u slots,u [ slots,u slots,u
H Nsymb Nﬁame Nsubﬁame Nsymb Nﬁame Nsubﬁame

0 14 10 1 7 20 2

1 14 20 2 7 40 4

2 14 40 4 7 80 8

3014 80 8 — — —

4 14 160 16 — — —

514 320 32 — — —
TABLE 3

Slot configuration

0 1

[ slots,u slots,u [ slots,u slots,u
H Nsymb Nﬁame Nsubﬁame Nsymb Nﬁame Nsubﬁame

0 12 10 1 6 20 2
1 12 20 2 6 40 4
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TABLE 3-continued

Slot configuration

0 1
B Ng,." Nﬁam:lo’s’“ Nsubfmm;lo’s’“ Noms" I\Ifmm;lm’p Nsubfmm;lo’s’“
2 12 40 4 6 80 8
3012 80 8 — — —
4 12 160 16 — — —
5012 320 32 — — —
[0071] NR Physical Resource
[0072] Regarding physical resources in the NR system, an

antenna port, a resource grid, a resource element, a resource
block, a carrier part, etc. may be considered.

[0073] Hereinafter, the above physical resources possible
to be considered in the NR system will be described in more
detail.

[0074] First, regarding an antenna port, the antenna port is
defined such that a channel over which a symbol on one
antenna port is transmitted can be inferred from another
channel over which a symbol on the same antenna port is
transmitted. When large-scale properties of a channel
received over which a symbol on one antenna port can be
inferred from another channel over which a symbol on
another antenna port is transmitted, the two antenna ports
may be in a QC/QCL (quasi co-located or quasi co-location)
relationship. Herein, the large-scale properties may include
at least one of delay spread, Doppler spread, Doppler shift,
average gain, and average delay.

[0075] FIG. 3 illustrates an example of a resource grid
supported in a wireless communication system to which a
method proposed by the present disclosure may be imple-
mented.

[0076] Referring to FIG. 3, a resource grid is composed of
N,.;"'N, %Z subcarriers in a frequency domain, each sub-
frame composed of 14-2u OFDM symbols, but the present
disclosure is not limited thereto.

[0077] Inthe NR system, a transmitted signal is described
by one or more resource grids, composed of N "N =%
subcarriers, and 2"N_ L, OFDM symbols. Herein,
Ngg'=Ngz"“"". The above N, z"“** indicates the maximum
transmission bandwidth, and it may change not just between
numerologies, but between UL and DL.

[0078] In this case, as illustrated in FIG. 3, one resource
grid may be configured for the numerology p and an antenna
port p.

[0079] Each element of the resource grid for the numer-

ology p and the antenna port p is indicated as a resource
element, and may be uniquely identified by an index pair (k,
). Herein, k=0, . . . , Nyz"N.*®-1 is an index in the
frequency domain, and =0, . . ., 2“Nsymb(”)—l indicates a
location of a symbol in a subframe. To indicate a resource
element in a slot, the (k) is used. Herein, 1=0, . . . ,
Nopps!'=1.

[0080] The resource element (k,I) for the numerology p
and the antenna port p corresponds to a complex value a;
12 When there is no risk of confusion or when a specific
antenna port or numerology is specified, the indexes p and
L may be dropped and thereby the complex value may
become akj(‘”) Or a ;.

[0081] In addition, a physical resource block is defined as
N, ##=12 continuous subcarriers in the frequency domain.
In the frequency domain, physical resource blocks may be
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numbered from 0 to Nzz"—1. At this point, a relationship
between the physical resource block number npzz and the
resource elements (k,1) may be given as in Equation 1.

k J Equation 1

Rprg = {—NS,SB

[0082] In addition, regarding a carrier part, a UE may be
configured to receive or transmit the carrier part using only
a subset of a resource grid. At this point, a set of resource
blocks which the UE is configured to receive or transmit are
numbered from 0 to N, z"-1 in the frequency region.
[0083] Self-Contained Subframe Structure

[0084] A time division duplexing (TDD) structure taken
into consideration in the NR system is a structure in which
both uplink (UL) and downlink (DL) are processed in a
single subframe. This is for minimizing latency of data
transmission in the TDD system, and such a structure is
called a self-contained subframe structure.

[0085] FIG. 4 shows an example of a self-contained sub-
frame structure to which a method proposed in the present
disclosure may be applied. FIG. 4 is only for convenience of
description, and does not limit the scope of the present
disclosure.

[0086] Referring to FIG. 4, in the case of legacy LTE, a
case where one subframe includes 14 orthogonal frequency
division multiplexing (OFDM) symbols is assumed.
[0087] In FIG. 4, a region 402 means a downlink control
region, and a region 404 means an uplink control region.
Furthermore, a region (i.e., a region not having a separate
indication) other than the region 402 and the region 404 may
be used for the transmission of downlink data or the trans-
mission of uplink data.

[0088] That is, uplink control information and downlink
control information are transmitted in one self-contained
subframe. In contrast, in the case of data, uplink data or
downlink data is transmitted in one self-contained subframe.
[0089] If the structure shown in FIG. 4 is used, downlink
transmission and uplink transmission are sequentially per-
formed in one self-contained subframe. The transmission of
downlink data and the reception of uplink ACK/NACK may
be performed.

[0090] As a result, when an error of data transmission
occurs, the time taken up to the retransmission of data may
be reduced. Accordingly, latency related to data delivery can
be minimized.

[0091] In a self-contained subframe structure such as FIG.
4, a time gap for a process for a base station (eNodeB, eNB,
gNB) and/or a terminal (user equipment (UE)) to switch
from a transmission mode to a reception mode or a process
for the base station and/or the terminal to switch from the
reception mode to the transmission mode is necessary. In
relation to the time gap, if uplink transmission is performed
in a self-contained subframe after downlink transmission,
some OFDM symbol(s) may be configured as a guard period

(GP).
[0092] Analog Beamforming
[0093] A wavelength of mmW is shortened, and as a

result, multiple antennas may be installed in the same area.
In other words, a total of 100 antenna elements may be
installed in the form of a 2-dimension array at a 0.5 lambda
(wavelength, A) interval on a panel of 5 by 5 cm with a
wavelength of 1 cm in a 30 GHz band.
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[0094] Therefore, in the mmW, a beamforming (BF) gain
is increased to increase coverage or increase throughput by
using multiple antenna elements.

[0095] In this case, if a transceiver unit (TXRU) is pro-
vided so that transmission power and phase may be adjusted
for each antenna element, independent beamforming may be
performed for each frequency resource.

[0096] However, when the TXRUs are installed on all of
approximately 100 antenna elements, there is a problem that
effectiveness is deteriorated in terms of costs.

[0097] Therefore, a scheme of mapping multiple antenna
elements to one TXRU and adjusting a direction of a beam
using an analog phase shifter is considered.

[0098] Such an analog beamforming scheme has a disad-
vantage in that frequency selective beamforming may not be
performed by making only one beam direction in all bands.
[0099] A hybrid BF with B TXRUs, which is an interme-
diate form of digital BF and analog BF, and fewer than Q
antenna elements, is considered.

[0100] In this case, although there is a difference depend-
ing on a connection scheme of B TXRUs and Q antenna
elements, the number of directions of the beams that may be
transmitted at the same time is limited to B or less.

[0101] A new radio (NR) system includes terminals (e.g.,
UE, hereinafter, referred to as UE for convenience) support-
ing various bandwidths (BWs).

[0102] One of goals of the NR system is to flexibly
schedule all UEs by a network (NW).

[0103] Further, a configuration for Channel State Infor-
mation-Reference Signal (CSI-RS) measurement also needs
to be flexibly and efficiently performed.

[0104] To this end, the UE may receive a configuration for
one or more bandwidth parts (BWPs) from the network.
[0105] In the NR system, each UE configures a radio
frequency according to an active BWP size thereof to
increase power utilization efficiency of an RF side or a
baseband side.

[0106] Here, an active BWP means a BWP activated (by
the network) among the configured BWPs.

[0107] In this case, the UE may return (or reconfigure) the
RF in order to measure the CSI-RS according to the CSI-RS
measurement configuration.

[0108] Alternatively, there may be a change on processing
according to implementation of the baseband side.

[0109] Hereinafter, operations of signaling an appropriate
CSI-RS measurement configuration to UEs that perform
processing in various BWP states proposed in the present
disclosure and operations which the UE may have based on
the corresponding signaling will be described in detail.
[0110] The NR system may configure various bandwidth
parts (BWPs) for one UE.

[0111] In addition, when the network (or base station)
performs resource allocation for various BWPs, if the net-
work (or base station) configures a resource block group
(RBG) size appropriate for each BWP by considering the
DCI size and the size of the BWP, the network (or base
station) may have maximum flexibility in using a resource.
[0112] However, when the DCI according to each BWP
size is provided, scheduling overhead may occur at the
network side and overhead for Blind Decoding (BD) may
increase at the UE side.

[0113] Inorder to solve such a problem, a method that may
realize maximum flexibility by a more efficient resource
allocation scheme is required.

Aug. 12,2021

[0114] Resource Allocation During DCI-Based BWP
Switching
[0115] When the network switches the active bandwidth

part (BWP) for one UE in the new radio (NR) system,
scheduling Downlink Control Information (DCI) may be
used.

[0116] In this case, a resource allocation (RA) field of the
corresponding scheduling DCI needs to be defined.

[0117] The reason is that a problem that the UE may not
normally interpret the scheduling DCI according to proper-
ties of BWPs before and after switching.

[0118] Therefore, the present disclosure proposes several
methods for solving ambiguity for interpreting the schedul-
ing DCI.

[0119] First, when the BWP switching is performed, the
resource allocation may be configured differently according
to whether the DCI field size is changed.

[0120] Further, when the resource allocation is performed,
a resource block group (RBG) level may be defined accord-
ing to a range of the BWP size configured for the UE.
[0121] Further, the UE may be configured with multiple
BWPs from the network.

[0122] In this case, there is an index given to each BWP
and when the BWP switching is required, the network
transmits the index of a BWP to be switched to a field (e.g.,
BWP indexing field) determined for the scheduling DCI, and
as a result, a process is achieved in which the UE switches
to the corresponding BWP.

[0123] In addition, an execution scheme for a correspond-
ing BWP switching command may be a scheme which is
predefined according to various elements including the size
and a position of the BWP and a radio frequency (RF)
capability of the UE or which the network configures for the
UE earlier than transmitting a switching command.

[0124] A first scheme of solving the ambiguity of the
scheduling DCI is to apply one DCI format to BWPs
configured for one UE and fix a value of the DCI field size.
[0125] As the fixed DCI field size, the network may
configure a predetermined value for the UE and the value
may be a maximum value among required RA field sizes
among the configured BWPs of the UE or an RA field size
required for one BWP (e.g., largest BWP).

[0126] Meanwhile, a method for matching the RA field
size may be different between DCI for scheduling a Physical
Downlink Shared Channel (PDSCH) and DCI for schedul-
ing a Physical Uplink Shared Channel (PUSCH).

[0127] As an example, for the DCI for scheduling the
PDSCH, an RA bit field size may be configured based on a
BWP in which the corresponding DCI is transmitted.
[0128] On the contrary, for the DCI for scheduling the
PUSCH, the RA bit field size may be configured based on a
configured UL BWP having the largest BWP size among
configured UL, BWPs (and/or configured SUL. BWPs).
[0129] A meaning of ‘A and/or B’ used in the present
disclosure may be interpreted as the same meaning as
‘including at least one of A or B’.

[0130] Alternatively, for a PDSCH scheduled in a BWP
which is the same as the BWP in which the scheduling DCI
is transmitted, the RA size may be determined based on the
active BWP and when the scheduling DCI is transmitted in
a different BWP from the PDSCH by a cross-carrier/cross-
BWP, the PDSCH may be used by assuming a max value of
the RA field of the configured BWP.
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[0131] Moreover, a second scheme of solving the ambi-
guity of the scheduling DCI is to match mutual sizes to be
the same as each other in order to reduce blind decoding
(BD) attempts of the DCI for scheduling the PDSCH and the
DCI for scheduling the PUSCH.

[0132] In this case, the RA bit field sizes of both the DCI
for scheduling the Physical downlink shared channel
(PDSCH) and the DCI for scheduling the Physical uplink
shared channel (PUSCH) may be configured based on the
BWP in which the corresponding DCI is transmitted by
considering that the mutual sizes are matched to be the same
as each other or the RA bit field sizes may be configured
based on a BWP having the largest size among the config-
ured DL BWP, the configured UL BWP, and/or the config-
ured supplementary uplink (SUL) BWP.

[0133] Meanwhile, a BWP not used by each DCI format
may be excluded when considering the (RA) field size.

[0134] For example, when RBG based RA is used only in
BWPs, 1, 2, and 3 and is not used in largest BWP 4, the RA
field size may be configured by considering only BWPs 1,
2, and 3.

[0135] Further, the scheme for determining the RA field
size may vary depending on the DCI format or an RA type.

[0136] As an example, in the case of contiguous RA, the
field size is configured from a higher layer or configured
according to the active BWP, while the maximum (max)
value may be considered for the RBG RA.

[0137] Alternatively, when the ambiguity may occur in the
DCI size, the field size is assumed to be maximum, other-
wise the field size may be configured according to a current
active BWP.

[0138] As an example, in a paired spectrum (or FDD
system), in the case of a UL grant, since the UE and the
network may interpret a time when the UL BWP is actually
changed differently from each other, the field size may be
assumed to be maximum.

[0139] Here, the UE may consider several following meth-
ods by a scheme in which the UE interprets the correspond-
ing DCI according to whether RBG sizes configured in
BWPs before and after switching are the same as each other.

[0140] First, an RA field size required in a current band-
width part (BWP) is referred to as ‘K1’ and an RA field size
required in a new bandwidth part (BWP) is referred to as
‘K2

[0141] (Method 1)

[0142] Method 1 refers to a case where K1 and K2 are
continuously matched to be the same as each other.

[0143] In this case, a method for matching K1 and K2 to
be the same as each other may be as follows.

[0144] The UE selects the RBG size according to the
length of the BWP and if it is assumed that the RBG size
increases to a multiple of 2 and a BWP range also increases
to the multiple to 2, when K1 or K2 is determined based on
a largest value in a range to which a BW of a BWP to which
the UE belongs, K1 and K2 may continuously have the same
value.

[0145] Referring to Table 4, an example of Method 1 will
be described.
[0146] Table 4 shows an RGB size depending on a band-

width range.
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TABLE 4
BW RBG size
1-50 2 (maximum 25 RBGs may exist)
51-100 4 (maximum 25 RBGs may be exist)
101-200 8 (maximum 25 RBGs may be exist)
201-400 16 (maximum 25 RBGs may be exist)

[0147] For example, when the BW size of the current
BWP is 60 RBs, the RBG size is selected as 4 and 100 which
is a maximum value in a current range is selected as a value
of K1 to be determined by a scheme having a maximum of
25 RBG entries.

[0148] Since such a scheme assumes the maximum num-
ber of RBGs regardless of the RB size, such a scheme may
cause additional overhead.

[0149] Accordingly, fields/bits of RBG which is not used
may be used for transmission of other information.

[0150] As an example, bits/fields which are not used may
be used to inform slot information indication (SFI) infor-
mation to be UE-specific.

[0151] Further, similarly thereto, a smallest value or aver-
age in the range may be assumed as the K1 value.

[0152] In other words, in the case of the above example,
by assuming 51 RBs, 13 RBGs are assumed and in the
corresponding case, only 52 RBs among 60 RBs may be
transmitted by the resource allocation.

[0153] A number of options may be considered for where
8 RBs in which the resource allocation may not be per-
formed among 60 RBs are configured.

[0154] As an example, as many as 8 RBs may be excluded
from a lowest frequency or as many as 8 RBs may be
excluded from a highest frequency.

[0155] In other words, since 2 RBGs should be excluded,
2 RBG may be selected by a random function and excluded.
[0156] The random function may be a value changed by a
slot index or a value changed by a UE Radio Network
Temporary Identifier (RNTI).

[0157] Inother words, the random function may be a value
dynamically changed through the UE RNTI and a time
index.

[0158] (Method 2)

[0159] Method 2 refers to a case where K1 and K2 are not
the same as each other.

[0160] First, in the case of K1<K2, resource allocation for
a new BWP may be configured to be performed as many as
K1 RBGs sequentially from a predetermined start point of
the corresponding new BWP.

[0161] In this case, the corresponding start point may
become a lowest PRB or a highest RPB of the BWP or the
corresponding start point may be selected by the random
function.

[0162] Next, in the case of K1>K2, field/bit other than K2
may be used as other information or processed as NULL.
[0163] In other words, the UE interprets a DCI value
which is as large as the BWP size from the predetermined
start point and does not additionally interpret the remaining
part.

[0164] On the contrary, when the size of the BWP after
switching is larger than a pre-fixed DCI field size, the UE
may perform the resource allocation from the start point
determined above and interpret that there is no data trans-
mitted from the network to the UE for an area not covered
by the DCI.
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[0165] In other words, in the current bandwidth part
(BWP), RBG which is as large as a size of ‘k2-k1’ may not
be indicated.

[0166] Accordingly, the UE may recognize that data is not
scheduled to the RBG which is as large as the size of
k2-k1°.

[0167] In this case, the UE may recognize that a part
which is as large as the size of ‘k2-k1’ in a resource
allocation field of the new bandwidth part (BWP) is sub-
jected to zero-padding and determine the resource area.
[0168] Here, a meaning that the UE performs the resource
allocation may be interpreted as a meaning that the resource
area allocated to the UE is determined by considering the
resource allocation (RA) field size received from the net-
work.

[0169] Moreover, when a control resource set (CORE-
SET) in the current BWP schedules the new BWP, the UE
may apply the corresponding contents.

[0170] In addition, when the CORESET in the new BWP
schedules the new BWP, the UE may assume that a DCI
payload size may be changed by the RA field size of K2.
[0171] In this case, when one CORESET is shared by both
the current and new BWPs, which RA field size should be
assumed may become ambiguous.

[0172] In this case, the RA field size to be sued for each
CORESET may be fixed or a DCI format/size may be
configured more comprehensively.

[0173] Alternatively, such a value may be configured in s
search space set configured in each CORESET.

[0174] Accordingly, in a case of sharing the CORESET, if
the CORESET is configured by K1, k1 bit size is used as the
RA field even when switching to the new BWP occurs.
[0175] In order to avoid such a situation, even though the
CORESET is shared for each BWP, the configuration should
be independently performed and the RA field size should be
differently configured.

[0176] However, in this case, it is difficult to solve an
ambiguity problem which occurs during BWP switching.
[0177] Accordingly, in a situation in which the network
does not know whether the BWP switching is successful,
resource allocation which is not changed may be performed
in the BWP through the fallback DCI.

[0178] Moreover, actions of the networks and the UEs
during a BWP switching process may be as follows.
[0179] 1) The resource allocation field size is configured
or the total number of RBGs which may be indicated in each
CORESET for CORESET (for at least one CORESET) or
search space set for each configured BWP.

[0180] Alternatively, when the CORESET is configured
for each BWP, the RA field size is implicitly configured
according to the BW of each BWP.

[0181] 2) In the case of DCI of switching the BWP, the
configuration of the current active BWP is followed.
[0182] 3) Inthe case of DCI of not switching the BWP, the
configuration of the current active BWP is followed.
[0183] 4) In the case of cross-BWP scheduling, the RA
field size of the new BWP may be determined according to
the configuration of the current active BWP and the RA field
size may be determined according to the configuration of the
new BWP as below.

[0184] RBG size

[0185] RB start, end
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[0186] 5) When the size is different, size alignment is
made through pruning or zero padding.

[0187] Such a method is that the UE receives information
in the current BWP and performs the resource allocation to
the new BWP based on the received information.

[0188] As a result, when the resource allocation is made
through a bit size suitable for the new BWP, a problem in
that the number of times of blind decoding (BD) increases
due to a change in DCI format/size may be solved.

[0189] (Method 3)

[0190] When RBG sizes used in BWPs after switching by
the UE are different from each other, another scheme may be
as follows.

[0191] First, when the UE becomes in a stable state after
performing the resource allocation based on the RBG size
used in the BWP before being continued during a switching
period, the UE performs the resource allocation by using the
RBG size configured in the corresponding BWP.

[0192] Here, the stable state may be additionally pre-
defined or determined by receiving an indication from the
network.

[0193] Two sets of RBG sizes may be configured for each
bandwidth range and the UE uses the RBG size suitable for
the BWP thereof in one set (preconfiguration or default set
configuration) after accessing the network.

[0194] Next, Table 5 shows a value of the DCI field size
which is possible when a subband size and the RBG size are
adjusted with the same size as the subband according to the
number of PRBs included in the BW.

[0195] For example, when the BWP configured for the UE
is constituted by 24 to 60 PRBs, if each RBG size is applied
to the corresponding BWP when one subband and RBG has
4 or 8 PRBs, each DCI field size may be expressed as 6 to
15 bits or 3 to 8 bits.

TABLE 5
Carrier bandwidth Subband Size (PRBs): Number
part (PRBs) 1st value, 2nd value of RBGs
24-60 4, [8] 6-15, 3-8
61-100 8, [16] 8-13, 4-7
101-200 [12], [24] 9-17, 5-9
201-275 16, [32] 13-18, 7-9
[0196] When the subband size and the RBG unit are

different from each other, the DCI field size may be
expressed as another value.

[0197] In this case, when a subband value is configured to
a st set value in Table 5 and the fixed DCI field size is used,
the corresponding fixed value may be adjusted to 18.
[0198] In this case, the 1st set value of Table 5 may be
expressed as in Table 6 and it may be further appropriate to
configure a subband size of a BWP having 101 to 200 PRBs
to 16 other than 1 in order to align the RBG size and the
subband size.

[0199] Table 6 is a table showing the RBG size depending
on a BWP range while the DCI field size is fixed to 18.
TABLE 6
Carrier bandwidth part (PRBs) RBG size
24-36 2
37-72 4
73-144 8
145-275 16
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[0200] When a 2nd set value of Table 5 is applied, the
RBG size may be configured as in Table 7 below.

[0201] Table 7 is a table showing the RBG size depending
on the BWP range while the DCI field size is fixed to 9.
TABLE 7
Carrier bandwidth part (PRBs) RBG size
24-36 4
37-72 8
73-144 16
145-275 32

[0202] The BWP range configurations in Tables 6 and 7
described above may have a predetermined difference from
the configuration in Table 5 and when the system is operated
with the configured BWP range of Table 5, the resource
allocation may be performed by the scheme of Method 2
described above at the time of using the fixed DCI value.

[0203] Interpretation for Fallback DCI During BWP
Switching
[0204] The UE may continuously regard fallback DCI

received when not receiving a BWP switching order for the
current active BWP.

[0205] In other words, when the corresponding fallback
DCI schedules the DL, BWP, data is received by interpreting
the fallback DCI to be suitable for the current active DL
BWP and when the corresponding fallback DCI schedules
the UL BWP, information to be transmitted to the current
active UL BWP may be transmitted.

[0206] However, when the UE receives the fallback DCI
while preparing for the BWP switching after receiving the
BWP switching order from the network, since there is no
BWP information in the corresponding fallback DCI, there
may be the ambiguity in interpreting the fallback DCI by the
UE.

[0207] Hereinafter, a scheme of solving the problem will
be proposed.
[0208] First, from the viewpoint of an unpaired spectrum,

since the UE switches both the DL and UL BWPs according
to the DL scheduling DCI or the UL scheduling DCI, the UE
may interpret the fallback DCI like two following methods
in the case of receiving the fallback DCI.

[0209] In this case, the unpaired spectrum means a TDD
mode.

[0210] (Method 1)

[0211] When the fallback DCI is determined to be con-

tinuously applied to the received BWP, the UE may process
data scheduled from the fallback DCI and perform the BWP
switching in the current active bandwidth part (BWP)
regardless of whether to receive the DCI for the BWP
switching.

[0212] However, in this case, a BWP switching related
process also needs to be defined together.

[0213] For example, when the UE performs the BWP
switching by delaying a time spent while processing the data
scheduled from the fallback DCI or receives the BWP
switching order according to an indication of the network or
a predefined rule and then receives the fallback DCI, the UE
may disregard the received fallback DCI and normally
perform the BWP switching.

[0214] (Method 2)

[0215] The UE may apply the fallback DCI received
before receiving the BWP switching order to the current
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active BWP and apply the fallback DCI received after
receiving the BWP switching order to the BWP after switch-
ing other than the current active BWP.

[0216] In this case, interpretation of the RA field of the
fallback DCI may have various interpretation schemes
according to the BWP before and after switching as
described in the above section.

[0217] Next, a scheme in which the UE interprets the
fallback DCI in a paired spectrum will be described below.
[0218] In the case of the interpretation of the fallback DCI
for DL BWP scheduling in the paired spectrum, the fallback
DCI may be interpreted in the same scheme as the unpaired
spectrum.

[0219] However, there may be the ambiguity in interpret-
ing the fallback DCI for UL BWP scheduling.

[0220] In this case, the aired spectrum means an FDD
mode.
[0221] The reason for the existence of the ambiguity may

be interpreted as the following reason.

[0222] The network may not accurately determine
whether the UE may successfully switch the UL BWP
according to a UL BWP switching order.

[0223] In this case, it may not be clear which BWP is
scheduled to subsequently transmitted fallback DCI.
[0224] Accordingly, when the fallback DCI for the UL
BWP scheduling is configured in the paired spectrum, the
problem should be considered and several methods for
solving the problem are proposed.

[0225] (Method 1)

[0226] Method 1 relates to a method for performing a
predetermined process for the UL BWP scheduled by the
fallback DCI transmitted after BWP switching DCI.
[0227] 1-1) The PUSCH scheduled by the fallback DCI is
transmitted in the active UL BWP at the time of transmitting
the corresponding DCIL.

[0228] Here, it may not be expected that UL BWPs at the
time when the fallback DCI scheduling PUSCH is transmit-
ted and the time when the corresponding PUSCH is trans-
mitted are changed.

[0229] If the situation is permitted, the UE may not expect
PUSCH transmission.

[0230] 1-2) The UL BWP scheduled by the fallback DCI
is continuously determined as an initial UL, BWP.

[0231] Inthis case, since RA bit field sizes for all UEs may
be configured to be the same as each other, scheduling may
be easier from the viewpoint of the network.

[0232] However, from the viewpoint of the UE, when the
current activated BWP or the switched BWP is not an initial
BWP, the UE should continuously process a scheduled
resource by using a predetermined gap (retuning time+
processing time for Tx data) and when the corresponding
gap is not sufficient, the UE may skip the entirety or a part
of resource processing (PUSCH transmission).

[0233] 1-3) The UL BWP scheduled by the fallback DCI
is continuously determined as the current activated BWP or
the BWP after switching.

[0234] In this case, when the BWP scheduled by the
fallback DCI is the current activated BWP, the RA bit field
size may be continuously maintained to a configured value,
but a timing of UL BWP switching by the UE may be
delayed.

[0235] Accordingly, when the BWP scheduled by the
fallback DCI is determined as the BWP after switching,
there is a time delay described above, but the UE needs to
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clearly interpret a configuration of the RA bit field size
before and after BWP switching.

[0236] In this case, a scheme described in the resource
allocation during DCI-based BWP switching may be used.
[0237] 1-4) AUL BWP in which the PUSCH scheduled by
the fallback DCI is to be transmitted through a high layer
signaling may be configured.

[0238] More characteristically, the PUSCH may be trans-
mitted in a BWP corresponding to a specific state (e.g., 00
state) among the configured UL BWP or SUL BWP.
[0239] In this case, a scheduling timing for the PUSCH
may include retuning and when there is no sufficient time in
the corresponding retuning, the UE may skip the entirety or
a part of PUSCH transmission.

[0240] The aforementioned schemes may be different
from each other according to a type of search space in which
the fallback DCI is transmitted.

[0241] As an example, the UE may operate as 1) or 2)
when the fallback DCI is transmitted in a common search
space or during an RRC configuration or before the con-
figuration and operate as 1) or 3) when the fallback DCI is
transmitted in a UE-specific search space or after the RRC

configuration.
[0242] (Method 2)
[0243] Method 2 is a method for determining what UL

BWP the UE schedules according to the type of fallback
DCI transmitted after BWP switching DCI.

[0244] In this case, an indicator for what BWP the corre-
sponding DCI schedules is required for the RA bit field.
[0245] When the corresponding DCI is applied to one of
two BWPs before and after BWP switching, a 1-bit flag may
be added.

[0246] Then, the network determines a BWP switching
capability, a communication channel environment, and the
like of the UE to determine a BWP more suitable for
applying the fallback DCI for the UE.

[0247] Next, a method for configuring the RA bit field size
at the time of scheduling the PDSCH or PUSCH by the
fallback DCI will be described.

[0248] (Method 1)

[0249] Method 1 is a method for configuring the RA bit
field sizes of the fallback DCI for scheduling the PDSCH
and the fallback DCI for scheduling the PUSCH based on a
DL BWP (e.g., size, RBG size, the number of RBGs) in
which the corresponding DCI is transmitted.

[0250] Such a method may be easy to adjust a plurality of
DCI format sizes to be the same as each other.

[0251] More characteristically, the RA bit field size of the
fallback DCI for scheduling the PUSCH may be configured
based on a UL BWP linked with the DL BWP in which the
corresponding DCI is transmitted.

[0252] The method may be limited to a case where the
corresponding serving cell is the unpaired spectrum.
[0253] Alternatively, the RA bit field size of the fallback
DCI for scheduling the PUSCH may be configured based on
the initial UL BWP.

[0254] (Method 2)

[0255] Method 2 is a method for configuring link direc-
tions of the RA bit field sizes of the fallback DCI for
scheduling the PDSCH and the fallback DCI for scheduling
the PUSCH, respectively based on a maximum size among
the configured BWPs.

[0256] Specifically, the RA bit field size of the DCI for
scheduling the PDSCH is configured based on the maximum
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size among the configured DL BWPs and the RA bit field
size of the DCI for scheduling the PUSCH is configured
based on the maximum size among the configured UL BWPs
and/or the configured SUL BWPs.

[0257] (Method 3)

[0258] Method 3 is a method for configuring the RA bit
field sizes of the fallback DCI for scheduling the PDSCH
and the fallback DCI for scheduling the PUSCH based on
the maximum size among all BWPs (e.g., DL BWP and/or
UL BWP, and/or SUL BWP) configured for the correspond-
ing UE.

[0259] (Method 4)

[0260] Method 4 is a method for assuming the fallback
DCI shares the format and the size with broadcast DCI and
assuming that the corresponding RA field size is used.
[0261] The RA size of broadcast scheduling DCI may be
determined as an area in which a broadcast PDSCH may be
scheduled is configured through a higher layer or may
follow a continuously determined predetermined value (e.g.,
UE minimum BW).

[0262] In other words, an action of matching the sizes of
the fallback DCI and another broadcast scheduling DCI may
be considered.

[0263] The schemes may be different from each other
according to the type of search space in which the fallback
DCI is transmitted.

[0264] As an example, the UE may operate as Method 1
or 4 when the fallback DCI is transmitted in a common
search space or during an RRC configuration or before the
configuration and operate as Method 2 or 3 when the
fallback DCI is transmitted in a UE-specific search space or
after the RRC configuration.

[0265] Further, the schemes may be different from each
other even according to whether the serving cell is the paired
spectrum or the unpaired spectrum.

[0266] BWP switching time for scheduling DCI

[0267] When the BWP is switched based on scheduling
DCI, a scheme of interpreting the resource allocation and a
time of switching the BWP should be clear from the view-
point of the network and the UE.

[0268] Otherwise, since areas of bandwidths viewed by
the network and the UE are different from each other, a
problem may occur in data transmission/reception.

[0269] Accordingly, hereinafter, several following meth-
ods are proposed in order to solve the problem.

[0270] (Method 1)

[0271] The UE performs BWP switching during deter-
mined time duration before data scheduled to the new BWP
starts.

[0272] In other words, in the paired spectrum a time of
switching the DL BWP may be configured based on a time
when the PDSCH of a new DL BWP is transmitted and a
time of switching the UL BWP may be configured based on
a time when the PUSCH of a new UL BWP is transmitted,
and in the unpaired spectrum, the time of switching the DL
BWP or the time of switching the UL BWP may be config-
ured based on the time when the PDSCH or PUSCH of the
new DL/UL BWP is transmitted.

[0273] In this case, a time when the PDSCH or PUSCH is
transmitted in the new BWP may be predefined or config-
ured from the network before the UE receives the BWP
switching DCIL.
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[0274] Further, the UE may continuously monitor the
current BWP up to a time when the BWP switching DCI is
received and data of the new BWP is scheduled.

[0275] However, a time required for BWP switching may
vary depending on the capability of the UE and any BWP is
not monitored during the corresponding period.

[0276] Since the BWP switching period (a period when
any BWP is not monitored) of the UE may be diversified due
to a UE phenomenon, a value which may be supported by all
UEs may be configured in the system or the network may
configure different values according to reported capabilities
of the UE.

[0277] (Method 2)

[0278] The UE performs the BWP switching after suc-
cessfully decoding the switching DCI.

[0279] In this method, faster BWP switching may be
performed than Method 1, but when the UE misses the
corresponding switching DCI or fails to decoding, the UE
may have a different appreciation from the network.
[0280] Accordingly, the BWP switching period in Method
2 may be configured to the supported by all UEs or a
UE-specific value according to the capability of the UE like
the aforementioned scheme.

[0281] Moreover, the network may not know whether the
UE decodes the corresponding switching DCI and completes
the progress of the BWP switching.

[0282] In this case, in order to avoid the UE and the
network from making different appreciations, the network
should transmit control/data to both the new BWP and an old
BWP.

[0283] The UE may have several following options for
switching time processing when an HARQ process for a
previous slot(s) is not terminated at a switching point.
[0284] (Option 1)

[0285] The UE performs the HARQ process regardless of
the switching time determined above and when the HARQ
process is terminated, the UE switches the BWP to the new
BWP.

[0286] Since the network knows a time when the UE
transmits ACK/NACK, the network may recognize that the
UE performs the BWP switching after the time.

[0287] (Option 2)

[0288] At the switching time determined above, the UE
may perform the BWP switching and continuously perform
the HARQ process in the new BWP or stop the correspond-
ing HARQ and wait for a new command in the new BWP.
[0289] Further, the BWP switching DCI and the schedul-
ing DCI for the current BWP may be simultaneously trans-
mitted to the current BWP of the UE.

[0290] In this case, when control information may be
monitored without transmitting data immediately after
switching to the new BWP, combined DCI may be trans-
mitted to the current BWP.

[0291] In other words, one DCI is transmitted instead of
transmitting two DCIs and a BWP indication for the corre-
sponding DCI may be configured for the new BWP and
resource allocation information may be configured for the
current BWP.

[0292] Insuch ascheme, resources of a control region may
be saved, but for which BWP a resource allocation field of
the DCI is needs to be indicated.

[0293] Next, a method for performing resource allocation
to the bandwidth part (BWP) proposed in the present dis-
closure will be described.
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[0294] FIG. 5 is a flowchart showing an example of an
operating method of a UE performing resource allocation
proposed in the present disclosure.

[0295] First, the UE receives, from a network, a first
resource allocation field associated with a resource alloca-
tion group (RBG) size for a first BWP and a second resource
allocation field associated with an RBG size for a second
BWP, on the first BWP (S510).

[0296] Next, when the size of the first resource allocation
field is greater than the size of the second resource allocation
field, the UE may perform resource allocation to the second
BWP, based on a value of the first resource allocation field,
which corresponds to the size of the second BWP, starting
from a predefined point (S520).

[0297] In this case, the RBG may be a value predeter-
mined at every bandwidth range.

[0298] Specifically, in step S520, when the size of the first
resource allocation field is larger than the size of the second
resource allocation field, it may be meant that bits are
interpreted as large as a resource allocation field size
required for the size of the second BWP from the predefined
starting point and the remaining parts are not interpreted.
[0299] Here, the meaning that the remaining parts are not
interpreted may mean that the remaining bit fields are used
as another information or used as NULL.

[0300] In other words, it may be interpreted that the UE
performs the resource allocation as large as the size of the
second BWP and there is no data transmitted to the UE for
the remaining parts, in performing the resource allocation.

[0301] Overview of Devices to Which Present Disclosure
is Applicable
[0302] FIG. 6 is a block diagram of a wireless communi-

cation device to which methods proposed in the present
disclosure may be applied.

[0303] Referring to FIG. 6, a wireless communication
system includes an eNB 610 and multiple UEs 610 posi-
tioned within an area of the eNB 620.

[0304] Each of the eNB and the UE may be expressed as
a wireless device.

[0305] The eNB 610 includes a processor 611, a memory
612, and a radio frequency (RF) module 613.

[0306] The processor 611 implements a function, a pro-
cess, and/or a method which are proposed in FIGS. 1 to 5
above. Layers of a radio interface protocol may be imple-
mented by the processor. The memory 612 is connected with
the processor to store various information for driving the
processor. The RF module 613 is connected with the pro-
cessor to transmit and/or receive a radio signal.

[0307] The UE 620 includes a processor 621, a memory
622, and an RF module 623.

[0308] The processor 621 implements a function, a pro-
cess, and/or a method which are proposed in FIGS. 1 to 5
above. Layers of a radio interface protocol may be imple-
mented by the processor. The memory 622 is connected with
the processor to store various information for driving the
processor. The RF module 623 is connected with the pro-
cessor to transmit and/or receive a radio signal.

[0309] The memories 612 and 622 may be positioned
inside or outside the processors 611 and 621 and connected
with the processors 611 and 621 by various well-known
means.

[0310] Further, the eNB 610 and/or the UE 620 may have
a single antenna or multiple antennas.
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[0311] FIG. 7 is a block diagram of a communication
device according to an embodiment of the present disclo-
sure.

[0312] In particular, FIG. 7 is a diagram more specifically
illustrating the UE of FIG. 6 above.

[0313] Referring to FIG. 7, the UE may be configured to
include a processor (or a digital signal processor (DSP) 710,
an RF module (or RF unit) 735, a power management
module 705, an antenna 740, a battery 755, a display 715, a
keypad 720, a memory 730, a subscriber identification
module (SIM) card 725 (this component is optional), a
speaker 745, and a microphone 750. The UE may also
include a single antenna or multiple antennas.

[0314] The processor 710 implements a function, a pro-
cess, and/or a method which are proposed in FIGS. 1 to 6
above. The layers of the radio interface protocol may be
implemented by the processor.

[0315] The memory 730 is connected with the processor
and stores information related with an operation of the
processor. The memory may be positioned inside or outside
the processor and connected with the processor by various
well-known means.

[0316] A user inputs command information such as a
telephone number or the like by, for example, pressing (or
touching) a button on the keypad 720 or by voice activation
using the microphone 750. The processor receives such
command information and processes to perform appropriate
functions including dialing a telephone number. Operational
data may be extracted from the SIM card 725 or the memory.
In addition, the processor may display command informa-
tion or drive information on the display 715 for the user to
recognize and for convenience.

[0317] The RF module 735 is connected with the proces-
sor to transmit and/or receive an RF signal. The processor
transfers the command information to the RF module to
initiate communication, for example, to transmit radio sig-
nals constituting voice communication data. The RF module
is constituted by a receiver and a transmitter for receiving
and transmitting the radio signals. The antenna 740 func-
tions to transmit and receive the wireless signals. Upon
receiving the radio signals, the RF module may transfer the
signal for processing by the processor and convert the signal
to a baseband. The processed signal may be converted into
to audible or readable information output via the speaker
745.

[0318] FIG. 8 is a diagram illustrating one example of an
RF module of a wireless communication device to which a
method proposed in the present disclosure may be applied.
[0319] Specifically, FIG. 8 illustrates an example of an RF
module that may be implemented in a frequency division
duplex (FDD) system.

[0320] First, in a transmission path, the processors
described in FIGS. 6 and 7 process the data to be transmitted
and provide an analog output signal to the transmitter 810.
[0321] Within the transmitter 810, the analog output signal
is filtered by a low pass filter (LPF) 811 to remove images
caused by a digital-to-analog conversion (ADC) and up-
converted to an RF from a baseband by an up-converter
(mixer) 812, and amplified by a variable gain amplifier
(VGA) 813 and the amplified signal is filtered by a filter 814,
additionally amplified by a power amplifier (PA) 815, routed
through a duplexer(s) 850/an antenna switch(es) 860, and
transmitted through an antenna 870.
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[0322] In addition, in a reception path, the antenna 870
receives signals from the outside and provides the received
signals, which are routed through the antenna switch(es)
860/duplexers 850 and provided to a receiver 820.

[0323] In the receiver 820, the received signals are ampli-
fied by a low noise amplifier (LNA) 823, filtered by a bans
pass filter 824, and down-converted from the RF to the
baseband by a down-converter (mixer) 825.

[0324] The down-converted signal is filtered by a low pass
filter (LPF) 826 and amplified by a VGA 827 to obtain an
analog input signal, which is provided to the processors
described in FIGS. 6 and 7.

[0325] Further, a local oscillator (LO) generator 840 also
provides transmitted and received LO signals to the up-
converter 812 and the down-converter 825, respectively.
[0326] In addition, a phase locked loop (PLL) 830
receives control information from the processor to generate
the transmitted and received LO signals at appropriate
frequencies and provides control signals to the LO generator
840.

[0327] Further, circuits illustrated in FIG. 8 may be
arranged differently from the components illustrated in FIG.
8.

[0328] FIG. 9 is a diagram illustrating another example of
the RF module of the wireless communication device to
which a method proposed in the present disclosure may be
applied.

[0329] Specifically, FIG. 9 illustrates an example of an RF
module that may be implemented in a time division duplex
(TDD) system.

[0330] A transmitter 910 and a receiver 920 of the RF
module in the TDD system are identical in structure to the
transmitter and the receiver of the RF module in the FDD
system.

[0331] Hereinafter, only the structure of the RF module of
the TDD system that differs from the RF module of the FDD
system will be described and the same structure will be
described with reference to a description of FIG. 8.

[0332] A signal amplified by a power amplifier (PA) 915
of the transmitter is routed through a band select switch 950,
a band pass filter (BPF) 960, and an antenna switch(es) 970
and transmitted via an antenna 980.

[0333] In addition, in a reception path, the antenna 980
receives signals from the outside and provides the received
signals, which are routed through the antenna switch(es)
970, the band pass filter 960, and the band select switch 950
and provided to the receiver 920.

[0334] In the embodiments described above, the compo-
nents and the features of the present disclosure are combined
in a predetermined form. Each component or feature should
be considered as an option unless otherwise expressly stated.
Each component or feature may be implemented not to be
associated with other components or features. Further, the
embodiment of the present disclosure may be configured by
associating some components and/or features. The order of
the operations described in the embodiments of the present
disclosure may be changed. Some components or features of
any embodiment may be included in another embodiment or
replaced with the component and the feature corresponding
to another embodiment. It is apparent that the claims that are
not expressly cited in the claims are combined to form an
embodiment or be included in a new claim by an amendment
after the application.
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[0335] The embodiments of the present disclosure may be
implemented by hardware, firmware, software, or combina-
tions thereof. In the case of implementation by hardware,
according to hardware implementation, the exemplary
embodiment described herein may be implemented by using
one or more application specific integrated circuits (ASICs),
digital signal processors (DSPs), digital signal processing
devices (DSPDs), programmable logic devices (PLDs), field
programmable gate arrays (FPGAs), processors, controllers,
micro-controllers, microprocessors, and the like.

[0336] In the case of implementation by firmware or
software, the embodiment of the present disclosure may be
implemented in the form of a module, a procedure, a
function, and the like to perform the functions or operations
described above. A software code may be stored in the
memory and executed by the processor. The memory may be
positioned inside or outside the processor and may transmit
and receive data to/from the processor by already various
means.

[0337] It is apparent to those skilled in the art that the
present disclosure may be embodied in other specific forms
without departing from essential characteristics of the pres-
ent disclosure. Accordingly, the aforementioned detailed
description should not be construed as restrictive in all terms
and should be exemplarily considered. The scope of the
present disclosure should be determined by rational constru-
ing of the appended claims and all modifications within an
equivalent scope of the present disclosure are included in the
scope of the present disclosure.

[0338] Although a method for performing measurement in
a wireless communication system of the present disclosure
has been described with reference to an example applied to
a 3GPP LTE/LTE-A system or a 5G system (New RAT
system), the scheme may be applied to various wireless
communication systems in addition to the 3GPP LTE/LTE-A
system or 5G system.

What is claimed is:

1. A method of determining, by a terminal, a resource area
to be allocated to a bandwidth part (BWP) in a wireless
communication system, the method comprising:

receiving, from a network, downlink control information

(DCI) including a resource allocation field and a band-
width part indicator field; and

based on a size of resource allocation field that is larger

than a size required for the BWP that is indicated by the
bandwidth part indicator field, determining a resource
area to be allocated to the BWP using the resource
allocation field as many as the size required for the
BWP indicated by the bandwidth part indicator field.

2. The method of claim 1, wherein the resource allocation
field is related to a resource block group (RBG), and

wherein the RBG is a predefined value according to a

bandwidth range.

3. The method of claim 1, further comprising:

based on a size of resource allocation field that is smaller

than one required for the BWP that is indicated by the
bandwidth part indicator field, determining a resource
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area to be allocated to the BWP, based on the resource
allocation field, starting from a predefined point of the
BWP.

4. The method of claim 3, wherein the predefined starting
point is determined by a resource block (RB) frequency of
the BWP.

5. The method of claim 3, wherein the predefined starting
point is determined by a random function.

6. The method of claim 1, further comprising:

receiving, from the network, configuration information

for multiple BWP.

7. The method of claim 1, wherein the DCI is received on
an active downlink (DL) BWP and the BWP is a uplink (UL)
BWP.

8. The method of claim 1, wherein an active uplink (UL)
BWP is switched by the bandwidth part indicator field.

9. A terminal configured to determine a resource area to
be allocated to a bandwidth part (BWP) in a wireless
communication system, the terminal comprising:

a transceiver transmitting and receiving a radio signal;

and

at least one processor functionally connected with the

transceiver,

wherein the at least one processor is configured to:

receive, from a network, downlink control information

(DCI) including a resource allocation field and a band-
width part indicator field; and

based on a size of resource allocation field that is larger

than a size required for the BWP that is indicated by the
bandwidth part indicator field, determine a resource
area to be allocated to the BWP using the resource
allocation field as many as the size required for the
BWP indicated by the bandwidth part indicator field.

10. The terminal of claim 9, wherein the resource allo-
cation field is related to a resource block group (RBG), and

wherein the RBG is a predefined value according to a

bandwidth range.

11. The terminal of claim 9, wherein the at least one
processor is further configured to:

based on a size of resource allocation field that is smaller

than one required for the BWP that is indicated by the
bandwidth part indicator field, determine a resource
area to be allocated to the BWP, based on the resource
allocation field, starting from a predefined point of the
BWP.

12. The terminal of claim 11, wherein the predefined
starting point is determined by a resource block (RB)
frequency of the second BWP.

13. The terminal of claim 11, wherein the predefined
starting point is determined by a random function.

14. The terminal of claim 9, wherein the DCI is received
on an active downlink (DL) BWP and the BWP is a uplink
(UL) BWP.

15. The terminal of claim 9, wherein an active uplink
(UL) BWP is switched by the bandwidth part indicator field.
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